Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.008 Å; H-atom completeness 78%; disorder in solvent or counterion; R factor = 0.051; wR factor = 0.167; data-to-parameter ratio = 18.9.
The centrosymmetric title cluster, hexaaquadi-3 -carbonatohexacyclamhexa-2 -hydroxido-dodeca-2 -oxido-hexamanganese(IV)hexamanganese(III) octachloride tetracosahydrate, [Mn 12 (CO 3 ) 2 O 12 (OH) 6 (C 10 H 24 N 4 ) 6 (H 2 O) 6 ]Cl 8 Á24H 2 O, has two 3 -CO 3 groups that not only bridge octahedrally coordinated Mn III ions but also act as acceptors to two different kinds of hydrogen bonds. The carbonate anion is planar within experimental error and has an average C-O distance of 1.294 (4) Å . The crystal packing is stabilized by O-HÁ Á ÁCl, O-HÁ Á ÁO, N-HÁ Á ÁCl and N-HÁ Á ÁO hydrogen bonds. Two of the four independent chloride ions are disordered over five positions, and eight of the 12 independent water molecules are disordered over 21 positions.
Related literature
For the structure of an Mn 9 cluster containing ( 3 - 
Experimental
Crystal data [Mn 12 (CO 3 
Data collection
Bruker SMART APEXII diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.589, T max = 0.831 40135 measured reflections 14856 independent reflections 10648 reflections with I > 2(I) R int = 0.042 Table 1 Selected geometric parameters (Å , ). Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Table 2
Hydrogen-bond geometry (Å , ). (Lis, 1980; Aubin, et al., 1996) , which opened up the field of single molecule magnets. These structures are unlike that of the title compound. For simplicity, only one half of the cluster is depicted in Fig. 1 
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Refinement
Hydrogen atoms on water O and aza-N atoms were located in a difference map and subsequently refined with U iso = Cl1 and Cl2 are included at full occupancy while Cl3, Cl4, and Cl6 are at half occupancy and Cl5A/Cl5B respresent a split position of occupancy 0.40/0.10 occupancy. These disordered chlorides were selected based on longer hydrogen bonding distances and reasonable distribution within the structure. Four hydrate water O atoms, O16, O17, O18, and O19, were in sites of full occupancy and were refined with anisotropic thermal parameters. The remainder were refined with isotropic thermal parameters and fixed occupancies that were determined by an ad hoc method. Most of the hydrogen atoms were not reliably located for the hydrate molecules and none were included in the structure factor calculation. The final difference map contains a number of peaks in the region of the chloride ions and solvate water molecules that are possibly additional minor water sites or part of disordered chloride sites.
Figures Fig. 1 . A drawing of the asymmetric unit of the title compound. Thermal ellipsoids are drawn at the 30% probability level. Hydrogen atoms bonded to carbon, chloride counterions, and hydrate molecules have been omitted for clarity. One of the oxygen atoms (O13') is shown at its symmetry position, ' = 1 -x, 1 -y, 1 -z, in order to show the complete carbonate anion. 
